Analysis and prediction of drug transfer into human milk taking into consideration secretion and reuptake clearances across the mammary epithelia.
Medication use during lactation is a matter of concern due to unnecessary exposure of infants to drugs. Although some studies have predicted the extent of drug transfer into milk from physicochemical parameters, drug concentration-time profiles in milk have not been predicted or even analyzed yet. In the present study, a drug transfer model was constructed by defining secretion and reuptake clearances (CL(sec) and CL(re), respectively) between milk and plasma based on unbound drug concentrations. Through the use of this model, drug concentration-time profiles were analyzed in human milk and plasma based on data collected from the literature. CL(sec) and CL(re) values were obtained successfully for 49 drugs. Because the CL(sec) and CL(re) values were in general similar for each drug, transport across the mammary epithelia was mediated by passive diffusion in most cases. This study demonstrated that the logarithmically transformed values of CL(sec) and CL(re) can be predicted from physicochemical parameters with adjusted R(2) values of 0.705 and 0.472, respectively. Moreover, 66.7 and 77.8% of predicted CL(sec) and CL(re) values were within 3-fold error ranges of the observed values for 45 and 27 drugs, respectively. Finally, time profiles of drug concentrations in milk were simulated from physicochemical parameters. The milk-to-plasma area under the concentration-time curve ratios also were predicted successfully within 3-fold error ranges of the observed values for 71.9% of the drugs analyzed. The method described herein therefore may be useful in predicting drug concentration-time profiles in human milk for newly developed drugs.